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CENAT/Cosla Rica 

• Volcanic Emission 

• Volcanic Activity 

• City Air Quality 

• Pollution Levels 



1 1 

m 


_ i a *. 
>J A 3 ‘ 

a a ‘i 
■ 

v 


»' i gSJ 

~' B Costa Rica National Airborne and Remote 
Sensing Research Program (PRIAS) 

Project started as aNASA-COSTA RICA collaboration 

- hribal Aarborae Mourns in Costa Ria (1999-2000) 

• ACCENT I & II (Ataaspbenr Ckewstry af Caaibastiaa 
Eanrrriaai Near Hbe Traps passe) 

• CWVCS (Ckads ud Water Yaparii tW Cliaate Syska) 

National Hangar Constraclicra and Labs (2001-2002) 

Airborne Mbtsiont;: 

— CARTA I Missioi ( Land Use High resolniion-Mar 03 ) 

- Prc A VE Mission (Ahnospharic-Ozone- AURA Satel- Jan 04 ) 

- AXRSAR Mesoanenca Mission (BiologicaVArqneol-Mar 04) 
TICOSONDE/NAME Project (Atmospheric, Modeling-Sept 04) 
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“Missions 2005 : 

•CARTA II (Land use-Mar 05) 
•TCSP (Storms- Jnl 05) 
re WAVE (Shuttle reentry 
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^ * ** Fnrtnn; Missions: 

•* *- - -CR-AVE valuta tio 
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Airborne Volcanic Emission Mass Spectrometer 
(AVEMS) 

- Kennedy Space Center Instrument - 


PRLAS-CENA T- University of Costa Rica-NASA-KSC Collaboration 


Airborne Gas Monitoring Instrument: 

• Qnadrnpole Mass Spectrometer RGA 200 from ! 
SRS 

• Mass Range 1-200 Da 

• Portable: 92,000 cm 3 (5,640 in 3 ); 84 lb 

• On-board gas bottles for on-site calibration 

• Capable of monitoring and quantifying up to 
16 gases simultaneously. 

• Power Efficient: 350 W steady state 

• Rugged: 40 to -65°C; 760 to 50 torr, altitude of 
41,000 

• Antonomons Operation 

• Operate in Other Vehicles (Operate on Battery 
Power, able to be taken to Remote and Harsh 

a Locations) 
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A VEMS Specifications 
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Volcanic Hazards Application 

Radar Data (AIRSAR) 

+ IR Pictures (CARTA) 


Aranal Vokaao, COSTA RICA 


Iraza Vokaao, COSTA RICA 


Pmpooe: 

Georeferenced gas concentration 
data on top of 3D land modeling 
generate by remote sensing data 



♦ 3 Instruments Involved 


— AVEMS Mass Spectrometer 

• Air analysis at low altitndes 
above volcanoes 


• Vegetation / land, cover 
analysis at high altitude for 
entire conn try, and low alhhulf 
for selected areas 

IR Camera 

• Field work control and 
accuracy assessment 
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Previous Flight Results: 2003 
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Sampling from 

WB-57 


1 1* Wh.q (V< 


30 sec/scan 

• 2.5 mile at 300 milc/hr 

• 1.7 mile at 200 mile/hr 
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Sample Inlet on WB-57 



CARTA B (2005) MISSION \ f 

High Resolution Large Scale coverage 
of Costa Mica + Special Site similes 

— : p- ~ = • 3 Aircraft 

• WB-57, King Air, CESSNA 
, • 6 Sensors 

= SpV •MASTER, HYMAP, Digital, 


AVEMS 
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CARTA 2005 Sensors 


RC-3® 


MASTER 


LVIS 




AVERflS 


HTMAP 




data 

2005 Mission, 
WBrSl Aircraft 

Rica Volcano 
Rincon de la Vieja 



: ft". Abel Pacheco de la Espneda, Presidents de La Repubfeca y HSc. F 
de Cenra T Teoioi mpa, if rat to Hangar durinq CARTA 20K npenmq era* 
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CESNNA NAVAJO, Aiud prowled by *Servioo de 
VigAanaa A nea* itiang CARTA 200f> IAssmmi 


AM>oT3a€ Platform for AYEMS: 

Two CESSNA aircrafb were used fer the 
different Migte , that ranged from 30 min to 
2honr Bong, %rng up to, an altitude 15 
000 ; feet The A VEMS was, powered with 
two: 24 V portable batteries, and one 
nrverter . 
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IV. T*n Grifti AVEMS tor «n> tod 

SobiASc CARTA 2005 
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h WB57 and rther aarcj sH imtml on Himmi 



CI3IAT Lab <L lo R) San Cura*) & KikM ttencti 
Preparing AVEIBsensatoranairiiKiaL 
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AVTJiS Team, AVEUS araafl I 


FUST FLY TEAM_(l. to Ft) Dr J. Andres Diaz. Ofeuo^ Gomez, 

Cap lleiidiv, I £an Connjn, Dr frirtvird Altai A IX. I an 
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AVEMS Aartnme: Cap. 

Co-piol O. Gome/, MtaMnq the % ptanmq 
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Volcanic Emissions Monitoring 
In situ A VEMS measurements 







IUHHIAI HA VOLCANO. AVEMS ksanwAngto 
Theater 


AV1MS TEAM.TestalV)e nstrarent 
Timiaftn Vocano 


DATA ADQUSmON. Eftan Cunqo die 
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Volcano Flight Results 

The Tn-sTtn gas data m this work, consisting of helium, carbon dioxide, 
sulfur dioxide and acetone, was acquired in conjunction of GPS data 
which was plotted with the ground imagery, topography and remote 
sensing data collected by the other instruments, allowing the 3 
dimensional visualization of the volcanic plume and the mapping of 
gas concentration at the crater. The modeling of possible scenarios of 
volcanic activity and its direct impact on nrban areas is now possible 
with the combined set of data. 

The gas concentration data collected with AVEMS during the 
different flights, contains geographical location attributes (Latitude, 
Longitude, Altitude), obtained using a GPS. These data is the main 
input to locate spatially the information. 

In order to model the plume location, which is not necessary visible to 
the human eye and poorly represented if it is plotted in two 
dimensions, digital elevation data obtained by other sensors during the 
CARTA 2005 campaign, topographic data generated by the Shuttle 
Radar Topographic Mapping (SRTM) Mission and remote sensing 
data from the LANDSAT satellite (both geo-referenced) are 
combined to produce a 3D ground model anti overlaid with the gas 
concentration data. In this way, characteristics related to die fl ig ht path 
direction and position of the volcanic plume are visible in the 3D 
model.. 
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Conclusions 

AVEMS demostrated its usefulness in aerial plume 
amilysis at Arenal Volcano, presently the most active Costa 
Rican volcano. 

Several 3D gas concentration visualization were obtained 
for several gases. These 3D maps now serves to model 
plume direction and variability to predict posible impact on 
urtan area and crops in the area closer to the volcano, as 
well as it is used as a guide for aircraft operation near the 
volcano. 

Other applications of AVEMS demonstrated during the 
CARTA 2005 campaign included ground fumarole 
emission analysis. Also, the concentration of carbon 
dioxide around urban areas was measured spatially 
multiple times to provide temporal information as well 
Unit very versatile; fly. hand-cany, drive 
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Future Work 


Use new/improved mass analyzer 
Use small er/lighter valves/controllers 
Improve autonomous operation 
Improve flight trajectories 



Incorporate an improved GPS 


